An AhflraSlof a Lttter from Mr. A. Leevvenhoeck 
0/ Delft^ dated Vicctmh^ 2%th^ 1683. concern- 
ing Scales within the mouthy the fca'y Child that 
was fhewny the Anatomy of the Slime within the 
Quts^ and the ufe thereof. 

N my Letter of the t7tf^, Septemkr 16%^. Tfaidthat 
our Skin was covered with Scales. Ihavefince that 
time examined the Cuhcu/a of tkc luddc of tlie Mouthy 
and chiefly that of the under Lip ; which I ihid to be co- 
vered with Scales, greater and broader thanthofe upon 
the Body; but they are withal thinner. Fzjr, i. isa Scale 
which I choofe out as one of the perfecSteft and molt in- 
tire. Thefe Scales had more lines or llreaks running o^ 
vcr them, than the Scales had which grew on the outfidc 
of the Body, the lines I take to be channels or remain- 
ders of vapours breathed thro the Skin. Every Scale aU 
fo had a great many fmall Globules upon it, very tran- 
/parent, as is to be ken in the//^//r^. 

Anothcv Scale lying thereby, had its circumference 
as//^. 2. But as the Scales of our Body, lying over one 
another, fo as tobe three deep, are the caufe of the skins 
appearing white, as'^I have formerly faid (for diapha- 
nous Particles laid upon one another, and not too c!ofe, 
make a white ; for v/hich reafon we ice that Paper, Spit- 
tie, beaten-Glafs, and Snow are v/hitej : fo the Scales of 
our Mouth, (for as much asl can yet findj lymg but a 
little over the fides of one another, fuferthe reduefs of 
the flefh and blood to appear through them ; and for this 
Gaufe the Lips and Mouth are red. 

I have often wondred what fhoaid be the caufe; that a 
fingle hair lying upon the skin caufed fo great a tickling \ 
But if the Skin be covered v/ith Scales ^ and the 
outward bark of the hau* be very rugged, it will not be 
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ftrange, that a hair lying over the edges of one or more 
Scales, fliOLild caufe a motion in them, which being com- 
municated to the skin, may can e that i(::ofhtiou. 

There has been carryed thro this Land to be fliow'd, 
z. Child about ten years old, whoie Body (as they faid } 
was all covered with Ftjh Scales. Having heard very 
much of this wonder, 1 went to lee it, but found it muclx 
different from the Report of it. For there appeared to 
my na cd Eye and Micrdfcope, no part of the Body 
which 1 could fay was covered with Ftjh Scales, but ra- 
ther with a thick r^ /////, and more efpecially within the 
hands and under the feet , upon iome parts of the Body 
alio there werelLxcreicencies like Ridges of Warts. 

I delired of thole that took care of thefM/^that 1 might 
have one of the Particles^ or Scales pluckt from the Bo- 
dys but they refufed me, under pretence that the blood 
would follow it, when 1 lookt earneftly upon the Child^ 
I perceived they were difpleafed with mei they told me, 
that the Scales fell off four times a year, and others grew 
in their places: and that daily Tome of the Scales were 
left in the bed, but they ftill refufed to give me, or f e 1 
me any of them ; at length in fearching carefully 
about the Room .1 foiuid a Clufter, which my repeated 
Obfervations do confirm to be nothing but natural and 
ordinary Scales, fuch as bodies ufe to be covere<l with. 
] afterwards put it in water, and let it lye fome hours, 
till the parts would feparate with the leaft touch into a 
thoiiland fmall (>cales. Thefe were more then ordina- 
rily befct with Globules, and thereby were very like the 
Scales of the Brawn of the iniide of the hand. But no 
ctherwife reinarquable. 

I have been a long time defirous to examine the flimy 
matter v/hich lines the iniide of the Guts, and fo much 
the rather becailfe it is generally efteemed as a fuperflu- 
ous part, and fit to be removed: v/hcreas on the contra- 
ry^ it appears to me, to be apart inftrumental, and ne* 
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ceflfary for the ufes of the Bowels. I took then this 
woolly fubftance^ and having cleared it from the Excre- 
ment, as much as I could ^ I found a great number 
of very thin blood Veifels branched out, and lying fo 
thick together, that the fpaceot half the Diameter oi 
a hair was not void between the branches. Befides the 
blood-vcflels, there were alfo other veilels that had no 
diftinguifhable colour, which I ra^pC(Sted to be Limpha- 
ticks or LacSteals : I could not diicern any Membrane 
that encompaffed them, but all about them lay a gluti- 
nous clear flimc, befet with fmall Globules, which ilinie 
and G lobules I took to be the Excrements lying upon tlic 
Guts, but when I went to icrape gentry this ilime away, 
I found that I not only wounded the bloodveffels, but 
tore away many -biood-veirels, and other veifels toge- 
ther. 

Thefe blood-velGTels do not fpread their Branches on 
all fides, like the blood- veifels in other parts of the body, 
but as they lye in a Bow, fend all their Branches inward, 
and none outwards : They alio lye fo clofe by one ano- 
ther, that I imagine ten thoufand of them may be in 
the fpace of an inch fquare ; I have.deicribed the cir- 
cumference of one of theie veifels in Fij^, ^.J.B. C. D. E. 
F. G. which circumference is no greatet then to be cover- 
ed withafand: The thicknefs or Diameter is about the 
a.Tth. part of a hair of my head, from theiniide many 
fmall veifels iifuing out doe as it were joyn together, but 
of theie only 4 are ipecified as ini^;>. 3. i?. L. E. and 
C.EF. 

Fig.^. H.Li(. is a fmall veffel, and though I have 
placed it at fome diilance from the former, nevertheleis 
it was partly covered by it, as is ufual with the reft of them 
to cover one another : The Bows alfo lye all the fame 
way, bending towards the paifage of the Excrement out 
of the Guts. 

I could not track H, G. and FL K* any further, by 

reafon 



reafon that tliey hid themfelves among the other part^ 
of the woolly fubftances. 

From the oregoingObfervation, I have been doubc« 
fbil whether the Arteries and Veins were not in this place 
joned together^ W;^. v/hether A. were not an Artery, and 
G. a Vein, for among all the Experience that I have had 
of the blood-veffels I never perceived fuch a probabili- 
ty of an Jnajiomofs. For in other paces the Arteries 
being variouily dijQTeminated for thMiourifhmentof the 
parts, the veins are fo likewife , for the carrying the 
blood back again into the heart: but in this place the 
Arteries going no further than the hollow ot the Guts, 
feem to have no other bufioefs then to empty themfelves 
into the Veins. 

Thefe obfervations alfo make me more then ever re- 
jed: the Opinion, that the Extremities of the Ladreal and 
LimphatickVeffels have mouths or openings.whereby they 
receive and take in the Chyle out of the Guts,for I am per* 
fwaded that the extremities of the Laclede in the Guts are 
as wellcovered with theirCoat orMembrane in thatplace, 
as in other parts of the body, which neverthelefs will not 
hinder the tood from pafling out of the Guts. For let 
B^. f. J^ ILC, i). E. be the root of a tree, the nourifh- 
ment that this Root receives out of the Earth,{hall pafs no 
eafier thro the Extremities J. and E^ than thro any other 
place about D, or C. which is of the fame bignefs. For 
example, Ihave fden thefmallRoots of a Vine an hun- 
dred cimes thinner than an hair of my head, their far- 
ther ends A. and £. take up a place of the one thoufand 
part of the bignefs of a fand. Now if a place be no bigger 
than this, themoifture or nouriihment of the Tree, will 
as vvcll pafs thro any partof theBarkor woodof the Root, 
as thro the places A, £. So that a thin capiUary Root may 
as v/eii receive the nounfhmenc at any other place as at 
the end. And as the Arteries, who fe Coats are made up 
of a threddy fubftance, can ftrain the blood thro them, 
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( as. I have formerly faid ) fo the nutritive Jaice alfo may 
pafs thro the threddy Coats of the blood.wacer^and milk- 
veffels: and in the fame manner, the fmall Branches o=' 
the veins may take up fubftances out of the Bowels, and 
carry them to the heart. 

This will not feem ftrangc when we confider, that if 
a milk,water, or blood- veffel, be a thoufand times lefs 
than a hair of ones head, the Coats of them muft needs 
be very thin, and the threds whereof the Coats are made 
yet thinner. Flow ealy muit moifture pafs thro the fides 
of fuch Veffelss efpecially when the matter which is to 
enter into the veffels is thinner than that which is alrea- 
dy contained in them. 

It has been objected, that while the paffageinto the 
Veflels is fo open, a quantity of Air and Wind may 
alfo get into theift. Now that you may fee how that 
the moifture may pafs out of the bowels into the Veins, 
and the wind not pafs, I made this following trya'. I 
took an Ox Bladder, blew it up, and let it dry as Figure 
6. A, B* C. /)• I then took a piece of a Hog s Gut made 
clean, about the length of a fpan, and tied it up at E. 
then I put into it water, till the Gut was about a quarter 
full: Afterwards I forced in three quarters moreoi Air, 
binding it faft at F. the Gut then lay upon the Bladder as 
E. F. I then hung them in a Ch mney where was made 
but little fire, .and I found that the water in the Gut did 
not only raoiften the B adder, where it touched ir, but 
run down in two Channels by the fide of the bladder; in 
the fpace of fixteen hours ail the moifture m the Gut was 
run out, without the leaft Air, nay the Gut feeraed as 
ftiff, as when it was firll blown. 

Let us now compare the Guts to the Bladder, and the 
Chyle and Wind in the Guts, to the wind and water in 
tho hogs gut, then fhallthe Guts let the moifture pa(s 
through them, but not the Air. 

Among the aforefaid blood- vefilcis and other veflfels 
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lying within the Guts, I faw a matter feeming firft to con- 
fift of Globules. Afterwards it appeared like little Guts 
within the great Guts: at length it proved to be fhort 
thredsj whofe one end was partly covered with the afore- 
faid veiTels, and the other end was fall ned to a Skin or 
Membrane, probably the fame with that called by the 
Anatomifts the inner-moft Coat of the Bowels. 

Fig. 7» -^- 5- C. are the ends of the threddy fubftance, 
otherwife called the flime or woolly fubftance, which I 
fliall now name the inn-er-moft Mufcle of the Bowels, 
their Appearance (if thebiood-veffelsbe removedj is as 
inthefV^^r^j the threds making the inward Mufcle of 
the bowels, if they be lookt on, on one fide are as J. D. £. 
C. the thicknefs of thefe threds, is lefs than a hair of m/ 
head : they are very tender, and break upon the leaft 
touch : I have fometimes thought that each of thefe 
threds confifted of fever al threds joy ned together , or 
that every thred had a Membrane s for all of them feem 
to be very clofe linked together. 

This woolly fubftance f which I have defcribed) Icon* 
ceive may be of great ufe ,• for the threds muft be longer^ 
and lye clofer together, and have little moifture betwixt 
them, whilft the Gut is empty and crumpled s but when 
the gut is full and diftended with Victuals, the threds 
muft be fhorter, and lye not fo clofe together as when the 
gut is contraded. By which means, the blood-veffels 
LaBeals and Lymphaticks come more eafie to receive their 
liquors into them. For example. 

Let us imagine that in the Fig. %. J,B. C is a gut cut 
acrofs as it is empty and Ihrunkj that J. D. are the threds 
making the innermoft Mufcle of the Gut, now if the 
gut be full and ftretched to the widenefs of R E G. the 
threds ^. D. will be contrad:ed as £. //. not only be - 
caufethey are clofe compa(5ted together, as they lye a- 
mong one another, but alfo becaufe the blood-ve&ls 
and.other veiTels running between them, keep them as 
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it wefe bound up : for if they were feparated from one 
another, then would the groffer parts of the Excrements 
get among them, as often as the Bowels are extended. 
Now the threds not being crowded fo much when the guts 
are Itretched, the Chyle enters more eafily into the vejQTels 
lying among thera,and afterwards upon every Contracti- 
on of the guts (becaufe then the threds are Iqueezed to- 
gether) is conveyed into the body. 

I faid before that the threds which make the inner- 
moft Mufcle of the Eowels, lye with their one end in 
the hollow of the Bowels > which end is for the molt 
part covered with blood-veifels and other velTels. Their 
other end is faftened to a Skin or Membrane which 
probably is taken by Anatomifts for the Innermoft 
Coat of the Bowels, as in the line D. E- B^- 7- i^^^y 
be feen. In this Membrane I difcovered many Glo- 
bules of fat, which in fome places lay clofe and crow- 
ded together, and therefore appeared in different fliapes. 
In other places lay fome fat Particles, at a diftance 
from the reft, thefe all inclined to an oval fhape as 
/^^. 9. In another place a little diftant lay ovalliOi 
particles in a right line, as Fzjr. 10. In another place 
the Particles lay fo thick together, that they crov/ded 
one another^ and appeared as in //^. 11. 
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A Letter formerlj written to Mr. B. O. containing 
the Proje^ion of the Threds of Spiders^ and Bees 
breeding in cafes made of Leaves^ as alfo^ a Vivi- 
parous Fly, &€. hy Dr. M* Lifter. 

am glad to underftand my Letter came fafe to your 
Hands. Give me leave to entertain you now about 
the Subjed: of InjeHs , which I fee by your laft 
FhiL tranf.Num. 6f. many perfons are now curious in. 

And 
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PhiloJLwh.'T'raiifaci. Nnniher, too. 




